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Th i s  i n i t i a l  s e s s i o n  focuses  on t h e  ou t look  f o r  a v i a t i o n  f u e l s  through 
t h e  t u r n  of t h e  century  and beyond. 
cons ide r ing  t h e  tu rbu lence  i n  t h e  f u e l  supply i n d u s t r y  du r ing  t h e  1970's and 
t h e  u n c e r t a i n t i e s  i n  f u t u r e  petroleum s u p p l i e s ,  syncrude production, alter- 
n a t i v e  energy sources ,  product demand, and Government r e g u l a t i o n  o r  i n t e r  
vention. However, t h e  a v i a t i o n  community must a d d r e s s  t h i s  t o p i c  i f  t h e  
continued h e a l t h  and growth of t h e  a i r  t r a n s p o r t a t i o n  i n d u s t r y  i s  t o  be as- 
sured. 
T h i s  i s  c e r t a i n l y  a n  ambi t ious  t o p i c  
The g e n e r a l  o b j e c t i v e s  of t h e  NASA L e w i s  A l t e r n a t i v e  A v i a t i o n  F u e l s  
Research Program a r e  t o  e v a l u a t e  t h e  p o t e n t i a l  c h a r a c t e r i s t i c s  of f u t u r e  j e t  
a i r c r a f t  f u e l s ,  t o  determine t h e  e f f e c t s  of t hose  f u e l s  on engine and f u e l  
system components, and t o  evolve  component technology t o  u s e  those  f u e l s .  
The g e n e r a l  s t r u c t u r e  of t h e  program i s  i l l u s t r a t e d  i n  f i g u r e  1. The ele- 
ment l abe led  " i d e n t i f i c a t i o n  of f u t u r e  fuels ' '  encompasses a c t i v i t i e s  t o  de- 
termine t h e  range of probable  p r o p e r t i e s  of f u t u r e  f u e l s  and t o  examine t h e  
e f f e c t  of varying f u e l  p r o p e r t i e s  on t h e  f u e l  supply system. T h i s  element 
encompasses most of t h e  a c t i v i t i e s  i n  t h e  program which are a p p r o p r i a t e  t o  
t h i s  sess ion .  
broadened-property f u e l s  on a v i a t i o n  systems and evolving technology t o  use  
those  f u e l s  are sepa ra t ed  i n t o  two elements,  f u e l  system R&T and combustion 
R&T. Both of t h e s e  R&T e f f o r t s  r e l y  on  t h e  " f u e l s  and combustion fundamen- 
t a l s"  a c t i v i t i e s  f o r  suppor t ing  research. 
w i l l  be desc r ibed  i n  subsequent sess ions .  The f i n a l  element, c o n s i s t i n g  of 
s y s t e m s  a n a l y s i s  s t u d i e s ,  i s  t h e  cu lmina t ion  of t h e  program. These w i l l  
involve  ex tens ive  economic and engineer ing  trade-off s t u d i e s  t o  e v a l u a t e  t h e  
e f f e c t s  of changing f u e l  p r o p e r t i e s  on t h e  o v e r a l l  f u e l  production and a i r  
t r a n s p o r t a t i o n  system. 
The a c t i v i t i e s  d i r e c t e d  toward i d e n t i f y i n g  t h e  e f f e c t s  of 
The R&T and fundamentals elements 
A breakdown of t h e  f u t u r e  f u e l s  element, shown i n  f i g u r e  2, i n d i c a t e s  
The f i r s t  of t h e s e  i s  d i r e c t e d  toward de te r -  f o u r  subelements o r  t a r g e t s .  
mining t h e  range of probable  p r o p e r t i e s  of f u t u r e  f u e l s .  Within t h i s  t a r g e t  
an  experimental  in-house s tudy  i s  under way t o  i n v e s t i g a t e  t h e  e f f e c t  of 
process ing  technique  and s e v e r i t y  on  t h e  c h a r a c t e r i s t i c s  of j e t  f u e l s  pro- 
duced from s y n t h e t i c  crudes.  The in-house r e f i n e r y  s t u d i e s  have used a re- 
f i n e r y  model ( r e f .  1 )  assembled under a c o n t r a c t  wi th  Gordian Assoc ia t e s  t o  
study t h e  e f f e c t  of f eeds tock  q u a l i t y ,  r e f i n e r y  c o n f i g u r a t i o n ,  and product 
s p e c i f i c a t i o n s  on y i e l d  ( r e f .  2).  
t r e n d s  i n  a v i a t i o n  f u e l  r e f i n e r y  y i e l d s ,  c o s t ,  and energy consumption. 
more ex tens ive  modeling a c t i v i t y  h a s  been under way a t  t h e  Un ive r s i ty  of 
C a l i f o r n i a  a t  Los Angeles f o r  s e v e r a l  y e a r s  t o  g e n e r a t e  p r o j e c t i o n s  of j e t  
f u e l  supply and demand ( r e f .  3 ) .  T h i s  work w i l l  be desc r ibed  i n  a paper 




l a te r  i n  t h i s  sess ion .  
c e s s i n g  s t u d i e s  wi th  s t u d i e s  of t h e  e f f e c t s  of f u t u r e  f u e l s  on a i r c r a f t  and 
engine  systems t o  i d e n t i f y  t r ade -o f f s  a s s o c i a t e d  wi th  changes i n  f u e l  prop- 
e rt i e  s. 
Eventua l ly  w e  p l a n  t o  couple  t h e  r e f i n i n g  and pro- 
The o b j e c t i v e  of t h e  second t a r g e t  shown i n  f i g u r e  2 i s  t o  evolve im- 
proved c o r r e l a t i o n s  of f u e l  s t r u c t u r e  o r  composition wi th  phys ica l  and chem- 
i ca l  c h a r a c t e r i s t i c s .  The Colorado School of Mines i s  nea r ing  completion of 
a r e sea rch  program t o  s tudy  c o r r e l a t i o n s  between o rgan ic  n i t r o g e n  compounds 
and s t o r a g e  and thermal s t a b i l i t y .  T h i s  program as  w e l l  a s  in-house s t u d i e s  
i n  t h e  area of thermal s t a b i l i t y  w i l l  be desc r ibed  i n  Sess ion  I V .  With re- 
gard t o  phys i ca l  p r o p e r t i e s ,  a r e sea rch  program w a s  r e c e n t l y  i n i t i a t e d  a t  
t h e  Massachusetts I n s t i t u t e  of Technology t o  d e r i v e  improved c o r r e l a t i o n s  of 
f r eez ing  p o i n t  and v i s c o s i t y  wi th  f u e l  composition. 
The t h i r d  t a r g e t  i n  f i g u r e  2 ,  a n a l y t i c a l  methods, c o n s i s t s  of a c t i v i -  
t i e s  t o  i d e n t i f y  and so lve  problems i n  c h a r a c t e r i z i n g  broadened-property 
f u e l s .  T h i s  work w i l l  a l s o  be desc r ibed  i n  a paper l a t e r  i n  t h i s  sess ion .  
The f i n a l  t a r g e t  i nvo lves  t h e  a c q u i s i t i o n  of t es t  f u e l s  which w i l l  be 
used throughout t h e  v a r i o u s  in-house and c o n t r a c t e d  f u e l s  r e sea rch  pro- 
j e c t s .  
a r e f e r e e  f u e l  w i t h  broadened p r o p e r t i e s  which could  be used i n  t e s t  pro- 
grams ( r e f .  4 ) .  T h i s  f u e l ,  des igna ted  t h e  exper imenta l  r e f e r e e  broadened- 
s p e c i f i c a t i o n  f u e l  o r  ERBS f u e l  has  been procured and i s  desc r ibed  and char- 
a c t e r i z e d  i n  r e f e r e n c e  5. I n  a d d i t i o n ,  blending s t o c k  has  been i d e n t i f i e d  
which c a n  be blended wi th  t h e  ERBS f u e l  t o  produce a v a r i a t i o n  i n  hydrogen 
con ten t  wi th  a minimal e f f e c t  on  o t h e r  f u e l  p r o p e r t i e s .  
A workshop w a s  he ld  a t  t h e  L e w i s  Research Center  i n  1977 t o  i d e n t i f y  
The p a p e r s  i n  t h i s  s e s s i o n  cove r  a range of t o p i c s  from c u r r e n t  f u e l  
t r e n d s  t o  f o r e c a s t s  of f u t u r e  f u e l s  and t h e  u t i l i z a t i o n  of shale-derived 
syncrudes. The p r e s e n t e r s  i n c l u d e  r e p r e s e n t a t i v e s  of n e a r l y  every major 
s e c t o r  of t h e  a v i a t i o n  f u e l  community, t h e  f u e l  s u p p l i e r s ,  t h e  manufactur- 
ers, t h e  a i r l i n e s ,  and t h e  Government. The material  presented should n o t  
only i d e n t i f y  t h e  s t a t u s  and r e s u l t s  of c u r r e n t  a c t i v i t i e s ,  but a l s o  high- 
l i g h t  areas where a d d i t i o n a l  r e sea rch  i s  needed. 
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